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SUBJECT: Experiment P o i n t i n g  Requirements DATE: A p r i l  1 0 ,  1969 
for A A P  1 - 2  and A A P  3a Miss ions  
Case 610 FROM: T .  C .  Tweedie, Jr. 

ABSTRACT 

The expe r imen t s  a s s i g n e d  t o  AAP 1-2  anFAAP 3a 
were reviewed t o  de t e rmine  t h e i r  p o i n t i n g  r e q u i r e m e n t s  
and t h e  f e a s i b i l i t y  of performing them on t h e  OA w i t h o u t  
t h e  a d d i t i o n  of s p e c i a l  p o i n t i n g  d e v i c e s .  The exper iment  
p o i n t i n g  r e q u i r e m e n t s  were ob ta ined  from e x i s t i n g  documenta- 
t i o n ,  and c o n v e r s a t i o n s  w i t h  the  P r i n c i p a l  I n v e s t i g a t o r s .  
O f  t h e  n i n e  exper iments  examined, s i x  have nominal p o i n t i n g  
r e q u i r e m e n t s  and can  e a s i l y  be accommodated b y  t h e  O A .  The 
t h r e e  exper iments  w i t h  more s t r i n g e n t  r e q u i r e m e n t s  can  a l s o  
be accommodated wi thou t  t h e  a d d i t i o n  o f  s p e c i a l  p o i n t i n g  
d e v i c e s  b u t ,  t o  meet t h e i r  r equ i r emen t s ,  some c o n s i d e r a i i o m  
i n  e i t h e r  mis s ion  p l ann ing  or OA c o n t r o l  are  needed.  
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BELLCOMM, INC.  B S  04038 
955 L'ENFANT PLAZA NORTH, S.W. 

SUBJECT: Experiment P o i n t i n g  Requirements DATE: A p r i l  1 0 ,  1969 

WASHINGTON, D. C. 20024 

f o r  A A P  1 - 2  and AAP 3a Miss ions  
Case 610  FROM: T .  C . Tweedie, Jr. 

MEMORANDUM FOR FILE 

A t  t h e  r e q u e s t  o f  NASA Headquarters/ML, a s h o r t  
rev iew of t h e  exper iments  a s s i g n e d  t o  AAP 1 - 2  and A A P  3a 
m i s s i o n s  was made to determine  t h e i r  p o i n t i n g  r e q u i r e m e n t s  
and t h e  f e a s i b i l i t y  of performing them on t h e  OA w i t h o u t  t h e  
a d d i t i o n  of s p e c i a l  p o i n t i n g  d e v i c e s .  The exper iments  con- 
s i d e r e d  were from t h e  4B o p t i o n  approved by  t h e  MSFEB, and 
a s s i g n e d  to A A P .  Th i s  memo d e s c r i b e s  t h e  exper iment  p o i n t i n g  
r e q u i r e m e n t s  as i n t e r p r e t e d  from e x i s t i n g  documenta t ion  and 
c o n v e r s a t i o n s  w i t h  t h e  experiment  P r i n c i p a l  I n v e s t i g a t o r s .  
I n  a companion memo,* t h e  form of  t h e  maneuvers by t h e  OA 

i s  d e t a i l e d ,  
t i le  a~,o*diit of f - u e l  -dsed peicfoi-~,iiig t h e  exper-jr,er,ts 

The exper iments  reviewed for p o i n t i n g  r e q u i r e m e n t s  
were: 

S O 0 9  Nuclear  Emulsions 
so18 Micrometeor i te  C o l l e c t i o n  
SO19 UV S t e l l a r  Astronomy 
SO20 X-Ray/UV S o l a r  Photography 
,3063 UV Airglow Horizon Photography 
SO73 Gegenschein/Zodiacal  L igh t  
,5101 M u l t i s p e c t r a l  T e r r a i n  Photography 
TO25 Coronagraph Contaminat ion  Measurements 
TO27 Contaminat ion Measurements 

A d e s c r i p t i o n  o f  t h e  p o i n t i n g  r equ i r emen t  f o r  each  
exper iment  i s  g i v e n  i n  Appendix A .  

It was found t h a t  t h e  p o i n t i n g  r e q u i r e m e n t s  s ta ted  
i n  t h e  e x i s t i n g  documentat ion i n  many c a s e s  were o u t  of  date 
o r  d i d  no t  a c c u r a t e l y  r e p r e s e n t  t h e  d e s i r e  of t h e  P .  I .  I n  

*Memorandum f o r  F i l e ,  "Compa t ib i l i t y  of t h e  4B Experiment 
L i s t  with P o i n t i n g  and P r o p e l l a n t  C a p a b i l i t i e s  of t h e  WACS," 
by J .  J .  F e a r n s i d e s ,  April 1 0 ,  1 9 6 9 .  
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s e v e r a l  i n s t a n c e s ,  t h e  r equ i r emen t s  s t a t ed  d i d  n o t  f u l l y  
desc r ibe  t h e  des i r ed  mode of o p e r a t i o n  o r  comple t e ly  e x p l a i n  
o p t i o n s  t h a t  might be cons ide red  i n  mee t ing  t h e  o b j e c t i v e s  
of t h e  expe r imen t s .  I n  o t h e r  c a s e s ,  expe r imen t s  were found 
t o  have s e v e r a l  par t s  w i t h  t h e  r e q u i r e m e n t s  of one p a r t  
s e v e r e l y  l i m i t i n g  t h e  o p e r a t i o n a l  f e a s i b i l i t y  of  t h e  whole 
expe r imen t .  

Seven of t h e  exper iments  ( e x c e p t  SOOg and ,5101) 
r e q u i r e  t h e  ase of t h e  s c i e n t i f i c  a i r l o c k .  O f  these  seven ,  
t h r e e  (T027 ,  S063, and SO731 u s e  e s s e n t i a l l y  t h e  same equip-  
ment ,  a camera and p h o t o e l e c t r i c  pho tomete r ,  mounted t o  a 
boom extended  from t h e  s c i e n t i f i c  a i r l o c k  o f  t h e  s p a c e c r a f t .  
The b u i l t - i n  f l e x i b i l i t y  o f  t h e  boom minimizes  t he  a t t i t u d e  
c o n t r o l  c a p a b i l i t y  t h a t  t h e  OA must p r o v i d e  a l t h o u g h  i n i t i a l  
c o u r s e  t a rge t  a c q u i s i t i o n  and ho ld  must be p r o v i d e d .  An 

n o t  d u r i n g  t h e  manned p o r t i o n  of t h e  m i s s i o n .  S l 4 9  c o l l e c t s  
p r i m a r y  data  d u r i n g  the  unmanned s t o r a g e  between t h e  AAP 1 - 2  
and 3a m i s s i o n  and between t h e  3a and 3-4 m i s s i o n .  

-jmi;roved v e r s i o r ;  of SO18 (slQ~> w i l l  a l s s  u s e  t h e  b-,om but  

Three of t h e  exper iments  (S020, TO25, and T 0 2 7 )  are  
s o l a r  o r i e n t e d .  S i n c e  t h e  ang le  between t h e  o r b i t a l  p l a n e  
and t h e  e a r t h - s u n  l i n e ,  B a n g l e ,  depends on the  d a t e  and 
t i m e  of l aunch  and t h e  t i m e  i n t o  t h e  m i s s i o n ,  some out -of -  
p l a n e  p o i n t i n g  of  t he  OA m a y  be r e q u i r e d  t o  per form these  
expe r imen t s .  The s e l e c t i o n  of  s u i t a b l e  s ta r  f i e l d s  f o r  
SO19 must w a i t  u n t i l  t h e  o r b i t a l  parameters of t h e  OA a r e  
b e t t e r  d e f i n e d  b u t  t h e r e  does n o t  appear t o  be  any d i f f i c u l t y  
i n  choos ing  a n  adequa te  number. 

The f o l l o w i n g  s h o r t  s t a t e m e n t s  of  t h e  p o i n t i n g  
r e q u i r e m e n t s  of each  experiment  are e x t r a c t e d  from t h e  
more de t a i l ed  d i s c u s s i o n  i n  Appendix A .  

SOOg - O p e r a t i o n  of SO09 d u r i n g  t h e  unmanned s t o r a g e  of t h e  
OA between AAP 1-2  and 3a and A A P  3a and 3-4 does  n o t  
impose a p o i n t i n g  r equ i r emen t  on t h e  O A .  

so18 - The improved v e r s i o n  o f  t h e  so18 exper iment  (S149)  
c o l l e c t s  data b e t w e e n  A A P  1 - 2  and 3a and A A P  3a and 
3-4. 
t he  s c i e n t i f i c  a i r l o c k .  I n  t h i s  mode no a c t i v e  
s p a c e c r a f t  p o i n t i n g  is  r e q u i r e d .  

,5149 i s  a t t a c h e d  t o  a boom extended  t h r o u g h  
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SlOl - The photographs  of t h e  ear th  a re  t a k e n  t h r o u g h  a 
window of t h e  s p a c e c r a f t .  Only l i m i t e d  maneuvering 
of t h e  s p a c e c r a f t  i s  r e q u i r e d  t o  o r i e n t  a window f o r  
t h e  pho tograph ic  sequences .  

TO27 - The pho tomet r i c  p o r t i o n  of  TO27 r e q u i r e s  on ly  t h a t  a 
deadband of f 1/2O be h e l d  d u r i n g  data  g a t h e r i n g .  
The  movable mount a t  t h e  end of t h e  boom can  accom- 
modate B a n g l e s  up t o  40° b e f o r e  r e q u i r i n g  e x t e n s i v e  
s p a c e c r a f t  p o s i t i o n i n g .  The sample exposure  p o r t i o n  
o f  TO27 does  n o t  r e q u i r e  p o i n t i n g  c o n t r o l .  

S O 6 3  - i f  SO63 u s e s  equipment a t t a c h e d  t o  t h e  movable mount 
of  t h e  TO27 boom t h e n  t h e  p o i n t i n g  r e q u i r e m e n t s  a re  
s imi l a r  t o  t h o s e  o f  experiment  T 0 2 7 .  If SO63 u s e s  
on ly  t h e  hand-held Hasselblad camera,  t h e n  SO63 has 
o n l y  minor p o i n t i n g  r e q u i r e m e n t s .  

SO73 - SO73 u s e s  t he  TO27 boom and movable mount. The 
p o i n t i n g  r e q u i r e m e n t s  a r e  s imi l a r  t o  t h o s e  o f  T027. 

TO25 - A s  l ong  as  t h e  sun i s  o c c u l t e d ,  u s e f u l  pho tographs  of 
t he  c o n t a m i n a t i o n  w i l l  b e  o b t a i n e d .  S i n c e  t h e  TO25 
coronagraph  i s  des igned  t o  ove r  o c c u l t  t h e  s u n ,  t h e  
burden  of t h e  s p a c e c r a f t  h o l d i n g  a f i x e d  a t t i t u d e  i s  
l e s s e n e d .  The s p a c e c r a f t  must move a n  amount e q u a l  
t o  t h e  s o l a r  8 a n g l e  t o  a c q u i r e  t h e  sun ,  and must 
h o l d  w i t h i n  1/2O. 

SO19 - With s u f f i c i e n t  f l e x i b i l i t y  i n  choos ing  the  s t a r  
f i e l d s  f o r  t h e  obse rv ing  program and w i t h  t h e  low 
r o l l  ra tes  r e q u i r e d  t o  produce  t h e  s p e c t r a l  l i n e s ,  
t h e  p o i n t i n g  r e q u i r e m e n t s  appea r  r e a l i z a b l e  w i t h  
minimum f u e l  e x p e n d i t u r e .  

t h e  s p a c e c r a f t  a n  amount e q u a l  t o  t h e  s o l a r  8 a n g l e  
t o  a c q u i r e  t h e  sun  and h o l d i n g  t o  w i t h i n  1/4" 
d u r i n g  an  exposure .  T h i s  accu racy  can be  accomplished 
by manual c o n t r o l  of t h e  O A .  

SO20 - The p o i n t i n g  r e q u i r e m e n t s  f o r  SO20 c a l l  f o r  moving 

O f  t h e  n i n e  exper iments  examined, s i x  have nominal  
p o i n t i n g  r e q u i r e m e n t s  and can e a s i l y  be accommodated b y  t h e  
CL4. The t h r e e  expe r imen t s  w i th  more s t r i n g e n t  r e q u i r e m e n t s  
(T025, ,9019, and S020) can  a l s o  be accommodated w i t h o u t  t h e  
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a d d i t i o n  of s p e c i a l  p o i n t i n g  d e v i c e s  b u t ,  to meet t h e i r  
r e q u i r e m e n t s ,  some c o n s i d e r a t i o n s  i n  e i t h e r  m i s s i o n  p l a n n i n g  
or OA c o n t r o l  a r e  needed.  

i-. c . T d & g  
1021-TCT-dly T .  C .  Tweedie, Jr. 

Attachment 
Appendix A 
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A P P E N D I X  A 

SOOg Nuclear  Emulsion 

The purpose  of  SOOg i s  t o  i n v e s t i g a t e  t h e  component 

of t h e  heavy pr imary  n u c l e i  p r e s e n t  i n  g a l a c t i c  cosmic 

r a d i a t i o n  by  u s i n g  n u c l e a r  emul s ions .  

During t h e  manned p o r t i o n  of  t h e  AAP-l/AAP-2 m i s s i o n ,  

exper iment  SOOg i s  s t o r e d  i n  a p a s s i v e  non-data  g a t h e r i n g  mode. 

J u s t  p r i o r  t o  crew r e t u r n  a f t e r  28 days  i n  o r b i t ,  t h e  e x p e r i -  

ment i s  a c t i v a t e d .  

between AAP-l/AAP-2 and AAP 3a t h e  experiment  c o l l e c t s  da ta .  

During data g a t h e r i n g  t h e  experiment  must b e  p o i n t e d  such  

t h a t  i t s  f i e l d  of view does n o t  i n t e r c e p t  t h e  s p a c e c r a f t ,  t h e  

e a r t h ,  or i t s  a tmosphere .  An exper iment  mounting l o c a t i o n  i n  

t h e  MDA has been i d e n t i f i e d  such  t h a t  w i t h  t h e  OA i n  a g r a v i t y  

g r a d i e n t  s t o r a g e  mode t h e  f i e l d  o f  view does  n o t  i n t e r c e p t  t h e  

ea r th .  Af te r  t h e  3a rendezvous ,  SOOg i s  covered  w i t h  a pro- 

t e c t i v e  s h i e l d  and s t o r e d  f o r  r e t u r n  i n  t h e  CM a t  t h e  end of  

t h e  3a m i s s i o n .  

s t o r a g e  between 3a and AAP-3/AAP-4. 

During t h e  unmanned o r b i t a l  s t o r a g e  

T h i s  sequence i s  a g a i n  r e p e a t e d  d u r i n g  t h e  

The expe r imen t ,  t h e r e f o r e ,  does  n o t  c r e a t e  a n  

a d d i t i o n a l  p o i n t i n g  r e q u i r e m e n t .  
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SO18 Micrometeo r i t e  C o l l e c t i o n  

so18 exposes  p o l i s h e d  s u r f a c e  t o  t h e  e x t e r n a l  

s p a c e c r a f t  environment  t o  d e t e c t  m e t e o r i t e s  t h rough  i m p a c t s  on 

t h e  exposed p a n e l s .  Extended t h r o u g h  t h e  s c i e n t i f i c  a i r l o c k ,  

t h e  most f a v o r a b l e  o r i e n t a t i o n  of t h i s  exper iment  i s  w i t h  t h e  

c o l l e c t i n g  p a n e l s '  area i n  t h e  d i r e c t i o n  of t h e  v e l o c i t y  v e c t o r  

Some r e p o r t s  i n d i c a t e  t h a t  t h e  o r i e n t a t i o n s  shou ld  b e  w i t h i n  

5 30" of t h e  v e l o c i t y  v e c t o r .  T h i s  i s  a g u i d e l i n e  r a t h e r  t h a n  

a f i r m  r e q u i r e m e n t .  The only  o r i e n t a t i o n  t h a t  shou ld  be 

avoided  i s  w i t h  t h e  exposed p a n e l s  f a c i n g  t h e  e a r t h .  

E i g h t  hour s  of  exposure  t i m e  i s  des i r ed .  During 

t h i s  t ime,  t h r u s t e r  f i r i n g  should  be  minimized.  T h r u s t e r s  

which would have a plume impact on t h e  p a n e l s  shou ld  n o t  b e  

f i r e d  d u r i n g  data g a t h e r i n g  p e r i o d s .  

It shou ld  be noted  t h a t  a n  improved v e r s i o n  of t h i s  

expe r imen t ,  Sl49, i s  now be ing  c o n s i d e r e d .  I n  i t s  p r i n c i p l e  

mode i t  i s  ex tended  th rough  t h e  s c i e n t i f i c  a i r l o c k  on t h e  TO27 

boom j u s t  p r i o r  t o  crew d e p a r t u r e  a t  t h e  end of t h e  A A P  1-2 

m i s s i o n .  The exper iment  w i l l  be a c t i v a t e d  on command from t h e  

ground.  The p a n e l s  of S149 w i l l  be exposed and c o l l e c t  impact  

data  d u r i n g  t h e  unmanned s torage  p e r i o d  of t h e  OA between 

m i s s i o n  AAP 1-2 and AAP 3 a .  O r i e n t e d  on t h e  end of  t h e  TO27 

boom, ,5149 does  n o t  r e q u i r e  a c t i v e  s p a c e c r a f t  p o i n t i n g .  
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SO19 UV S t e l l a r  Astronomv 

The purpose of SO19 i s  t o  o b t a i n  a l a r g e  number o f  

moderate  and low d i s p e r s i o n  s t e l l a r  s p e c t r a  of s u f f i c i e n t  

r e s o l u t i o n  t o  pe rmi t  s t u d y  of UV l i n e  s p e c t r a  and energy  

d i s t r i b u t i o n  of e a r l y  t y p e  s tars .  SO19 r e c o r d s  t h e  u l t r a -  

v i o l e t  spec t rum of s e l e c t e d  s ta r  f i e l d s  on f i l m  u s i n g  a 4" 

f i e l d  of view s l i t l e s s  p r i s m  s p e c t r o m e t e r  i n s t a l l e d  i n  t h e  

s c i e n t i f i c  a i r l o c k .  S i n c e  images of t h e  s ta rs  w i l l  appear 

as p o i n t s  on t h e  f i l m ,  c o n t r o l l e d  mot ion  normal t o  t he  d i s -  

p e r s i o n  p l a n e  d u r i n g  a f i l m  exposure  i s  n e c e s s a r y  t o  produce 

s p e c t r a l  l i n e s  and bands from t h e s e  p o i n t  images.  The p r i sm 

i n  t h e  s p e c t r o m e t e r  may be i n s t a l l e d  i n  such a way t h a t  t h e  

d i r e c t i o n  of t h e  r e q u i r e d  c o n t r o l l e d  r o t a t i o n  i s  about  t h e  

s p a c e c r a f t  a x i s  of minimum i n e r t i a .  The P .  I .  e s t i m a t e s  t h a t  

t h e  c o n t r o l l e d  r a t e  should  b e  between 0.0028"/sec.  and O.O1lO/sec.  

The r a t e s  i n  t h e  two o t h e r  a x i s  should  b e  l ess  t h a n  the controlled 

r a t e  d u r i n g  a n  exposure  t ime which may va ry  from 30 s e c .  t o  

120 s e c .  The  o p t i c  a x i s  of t h e  s p e c t r o m e t e r  should  be  h e l d  

w i t h i n  2 2' of  t h e  c e n t e r  of t h e  s t a r  f i e l d  d u r i n g  o b s e r v a t i o n .  

A 7' f i e l d  of view g u i d i n g  t e l e s c o p e  w i t h  c r o s s  hairs  a l i g n e d  

t o  t h e  s p e c t r o m e t e r  i s  provided  f o r  t a r g e t  o b s e r v a t i o n ,  a c q u i -  

s i t i o n ,  and h o l d .  T h i s  experiment  i s  performed d u r i n g  t h e  

n i g h t  p o r t i o n  of a n  e s t i m a t e d  1 0  t o  1 5  o r b i t s .  

The obse rv ing  program proposed c o n s i s t s  of o b t a i n i n g  

5 photographs  of each of 27 s e p a r a t e  s t a r  f i e l d s .  While t h e  
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s ta r  f i e l d s  have n o t  been s e l e c t e d  pending  d e t e r m i n a t i o n  o f  

t h e  s p a c e c r a f t  o r b i t a l  i n c l i n a t i o n ,  a l t i t u d e ,  da t e  and t i m e  

of l aunch ,  t h e y  w i l l  p robably  l i e  i n  or n e a r  t h e  g a l a c t i c  

p l a n e .  

S e l e c t i o n  o f  i n t e r e s t i n g  s t a r  f i e l d s ,  however, 

does  n o t  a p p e a r  t o  be a problem. Dr. Karl Henize,  t h e  P .  I .  

of  SO19 has s t a t e d , *  "... I foresee no d i f f i c u l t y  i n  f i n d i n g  

an  adequa te  number of i n t e r e s t i n g  s t a r  f i e l d s  t o  occupy t h e  

a s s i g n e d  t i m e .  As t h e  o r b i t  passes p a r t i c u l a r l y  i n t e r e s t i n g  

s t a r  f i e l d s ,  w e  would hope t h a t ,  some p r i n r i t y  might he g i ~ ~ e n  

t o  s c h e d u l i n g  t h i s  expe r imen t .  I r e a l i z e  t h a t  many t i m e  

c o n f l i c t s  w i l l  p r e v e n t  us  from obse rv ing  whenever w e  choose 

b u t  i t  would be  p o s s i b l e ,  once t h e  launch  t i m e  and da te  are  

s p e c i f i e d ,  f o r  us  t o  r e p r i n t  a l i s t  o f ,  s a y ,  6 0  d e s i r a b l e  

f i e l d s  of  which 20 t o  30 might f i t  comfor t ab ly  i n  t h e  f l i g h t  

p l a n  . 'I 

W i t h  t h i s  k i n d  o f  f l e x i b i l i t y  i n  choos ing  s t a r  

f i e l d s  and t h e  ve ry  low roll r a t e s  r e q u i r e d  t o  produce t h e  

s p e c t r a l  l i n e s ,  t h i s  experiment  a p p e a r s  t o  have nominal 

p o i n t i n g  r e q u i r e m e n t s .  

*"Compa t ib i l i t y  of Experiment SO19 w i t h  t h e  Proposed 
A t t i t u d e  C o n t r o l  o f  t h e  AAP C l u s t e r , "  Karl G .  Henize,  
J u l y  11, 1 9 6 8 .  
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SO20 X-Ray/UV S o l a r  Photography 

Using a d i f f r a c t i o n  g r a t i n g  s p e c t r o m e t e r ,  expe r imen t  

SO20 o b t a i n s  X-ray and u l t r a v i o l e t  s p e c t r a l  i n f o r m a t i o n  a b o u t  

t h e  sun .  The o p t i c  a x i s  of  t h e  s l i t  of t h e  s p e c t r o m e t e r ,  when 

i n s t a l l e d  i n  t h e  s c i e n t i f i c  a i r l o c k ,  must b e  p o i n t e d  t o  t h e  

c e n t e r  of t h e  sun  and ma in ta ined  t o  f O . 2 5 O  d u r i n g  a n  e x p o s u r e .  

The l o n g e s t  exposure  des i r ed  i s  60 minu tes  which may be d i v i d e d  

i n t o  two p o r t i o n s  and accomplished on s u c c e s s i v e  o r b i t s .  O the r  

exposure  t imes a r e  5 ,  8 ,  1 5  and 30 m i n u t e s .  S p a c e c r a f t  r a t e s  

a re  n o t  i m p o r t a n t .  

The sun  i s  a c q u i r e d  th rough  t h e  use  of a t e l e s c o p e  

w i t h  a c o u r s e  2 7' f i e l d  of view and a f i n e  f 1-3/4" f i e l d  

of view.  On t h e  f i n e  f i e l d  of view d i s p l a y ,  a g r i d  p e r m i t s  

p o s i t i o n i n g  t h e  s o l a r  image t o  w i t h i n  f 1 / 4 O .  The f i e l d  o f  

view of t h e  s p e c t r o m e t e r  s l i t  i s  1 / 2 O  by greater  t h a n  1-1/2'. 

S i n c e  t h e  s p e c t r o m e t e r  s l i t  i s  r e c t a n g u l a r ,  t h e  p o i n t i n g  

c o n t r o l  i s  more c r i t i c a l  i n  t h e  s h o r t  dimension ( p e r p e n d i c u l a r  

t o  t h e  s l i t )  t h a n  i n  t h e  long d imens ion  ( p a r a l l e l  t o  t h e  s l i t ) .  

The p o i n t i n g  r equ i r emen t s  f o r  SO20 c a l l  f o r  moving 

t h e  s p a c e c r a f t  o r  t h e  experiment  a n  amount e q u a l  to t h e  

e x i s t i n g  B a n g l e , t o  a c q u i r i n g  t h e  s u n ,  a n d , h o l d i n g  t o  w i t h i n  

5 1 / 4 O  d u r i n g  a n  exposure .  

by manual c o n t r o l  of  t h e  O A .  

T h i s  accu racy  can be  accomplished 
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s o 6 3  UV Airglow Horizon Photography 

Experiment  s o 6 3  i s  d i v i d e d  i n t o  t h r e e  par ts :  

n i g h t t i m e  a i r g l o w  o b s e r v a t i o n s ,  d a y t i m e  a i r g l o w  o b s e r v a t i o n s  

performed n e a r  t h e  t e r m i n a t o r ,  and d i r e c t  d a y t i m e  a i r g l o w  

o b s e r v a t i o n s .  

and photometer  w i t h  a change i n  t h e  photometer  f i l t e r s  

p lanned  for t he  v i s i b l e  and UV n i g h t t i m e  aiFglow o b s e r v a t i o n s  

The d i r e c t  d a y t i m e  a i r g l o w  i s  photographed from i n s i d e  t h e  

s p a c e c r a f t  u s i n g  a hand-held Hasselblad camera.  For t h i s  

p a r t  of t h e  expe r imen t ,  t he  photometer  and camera mounted on 

t h e  TO27 boom s c a n  back and f o r t h  a c r o s s  t h e  s k y ,  a i r g l o w  and 

h o r i z o n .  

moving t h e  TO27 p l a t f o r m .  

i s  a d e q u a t e .  

s o 6 3  i s  des igned  t o  u s e  t h e  TO27 boom, camera,  

T h i s  c y c l e  i s  r e p e a t e d  i n  d i f f e r e n t  d i r e c t i o n s  by  

S p a c e c r a f t  a t t i t u d e  h o l d  of k 1/2O 

One r e v o l u t i o n  i s  needed f o r  t h e  t e r m i n a t o r  a i r g l o w  

o b s e r v a t i o n s  ( c r o s s i n g  t h e  t e r m i n a t o r  t w i c e ) .  The boom 

o r i e n t a t i o n  i s  t h e  same as i n  t h e  n i g h t t i m e  o b s e r v a t i o n s .  

D i r e c t  dayt ime o b s e r v a t i o n s  are made by  photography 

from i n s i d e  the  OA t h rough  a s p a c e c r a f t  window. 

r e v o l u t i o n  w i t h  t h e  window ? l o o  t o  t h e  n a d i r  a t  l o c a l  noon and 

s p a c e c r a f t  r a t e s  less  t h a n  O.Ol /sec . ,  a l t h o u g h  n o t  s t a t ed ,  seem 

s u f f i c i e n t  t o  accompl ish  t h e  d a y t i m e  photography.  

t imes  w i l l  b e  on t h e  o r d e r  of 30-60 seconds .  

One d a y t i m e  

Exposure 
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New information indicates that the TO27 camera/ 

photometer system cannot accomplish the nighttime and 

terminator portions of SO63 and that only the direct photo- 

graphy with the Hasselblad will be attempted. Thus, SO63 

has o n l y  minor pointing requirements. 



BELLCOMM, INC. A - 6  

S O 7 3  Gegenschein/Zodiacal Light 

Experiment SO73 has a new Experiment Implementation 

Plan and a new Principal Investigator. The purpose of SO73 

is to measure the brightness and polarization of the night 

sky particularly in the ecliptic plane. In addition, the 

extent and nature of the daytime spacecraft corona due to a 

contaminants near the spacecraft will be determined. The 

new experiment proposal was formulated to use the TO27 extension 

boom and similar detection equipment. In S 0 7 3 ,  a photometer 

and camera aLJe fiio-ui-,ted to the m n ? 7  - l - C C h n -  o n A  a v t n n A a i l  I U C (  p L a l # L w s l l l  U L l U  L A W L L I U L L U  

through the scientific airlock. Using the elevation and 

azimuth mechanism of the platform, a scan of a portion of 

the celestial sphere is made during the nighttime of three 

orbital revolutions. It is desired t o  observe the gegenschein 

and zodiacal light in the ecliptic Plane- 

On the three nighttime passes, the experiment is 

directed towards the ecliptic plane; on the one daytime pass 

the experiment is directed towards the sun with a scan about 

this direction attempting t o  determine the brightness of the 

spacecraft corona. A spacecraft attitude hold of $ 1/2O is 

sufficient f o r  ,3073. 

This implementation of SO73 does not pose additional 

spacecraft pointing requirements. 
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S l O l  M u l t i s p e c t r a l  T e r r a i n  Photograph 

Experiment SlOl c o n s i s t s  of s i x  ganged Hasselblad 

cameras o p e r a t i n g  i n  s e l e c t e d  s p e c t r a l  bands s i m u l t a n e o u s l y  

pho tograph ing  s e l e c t e d  l a n d  masses i n  t h e  Uni ted  States  and 

p o s s i b l y  A u s t r a l i a .  The cameras mounted a t  a window a re  

p o i n t e d  from i n s i d e  t h e  s p a c e c r a f t  t o  w i t h i n  2 10' of  t h e  

n a d i r  ( 2  2O i s  d e s i r e d )  d u r i n g  pho to  t a k i n g .  The exposure  

t i m e s  are i n  t h e  r ange  of abou t  1/25-1/250 seconds .  The r a t e  

of  mot ion  of t h e  cameras d u r i n g  a n  exposure  shou ld  b e  l e s s  

t h a n  5"imin.  r e l a t i v e  t o  t h e  t a r g e t .  

t h e  c loud  cove r  shou ld  be l e s s  t h a n  30% and t h e  t a r g e t - s u n  

l i g h t i n g  a n g l e  g rea t e r  t h a n  abou t  15'. The P .  I. estimates 

t ha t  i n  15 passes ove r  t h e  U .  S .  app rox ima te ly  37 t a r g e t s  c a n  

be  photographed .  

Dur ing  photography,  
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TO25 Coronagraph Contaminat ion  Measurements 

The pu rposes  of TO25 are  t o  i n v e s t i g a t e  t h e  amount, 

s i z e  and v e l o c i t y  of p a r t i c u l a t e  c o n t a m i n a t i o n  n e a r  t h e  

s p a c e c r a f t  and,  i f  p o s s i b l e ,  t o  measure t h e  b r i g h t n e s s  o f  

t h e  solar F co rona .  

The TO25 coronagraph  i s  p o i n t e d  a t  t h e  s u n  th rough  

t h e  a i r l o c k  d u r i n g  data  g a t h e r i n g  p e r i o d s .  

s u n ,  t h e  P r i n c i p a l  I n v e s t i g a t o r  des i res  a n  a t t i t u d e  p o i n t i n g  

deadband of 2 1/2'. S i n c e  t h e  o c c u l t i n g  d i s c s  of t h e  corona-  

g r a p h  sub tend  abou t  a 3' f i e l d  of view,  t h e  sun  (1/2O a n g u l a r  

diameter) i s  o v e r o c c u l t e d .  

i f  t h e  s u n  remains  o c c u l t e d  d u r i n g  a s i n g l e  exposure  p e r i o d ;  

however, a nominal  r a t e  of 0.012'/sec.  i s  quo ted .  

Referenced  t o  t h e  

The a t t i t u d e  ra te  i s  n o t  i m p o r t a n t  

Exposures  from about  1/240 s e c .  up t o  1 minute  a re  

p l anned .  The s h o r t e r  exposures  ( l e s s  t h a n  one second)  a r e  

a s s o c i a t e d  w i t h  t h e  con tamina t ion  p o r t i o n  of t h i s  expe r imen t ;  

t h e  l o n g e r  exposures  ( o r d e r  of one minu te )  are  needed f o r  t h e  

F corona  i n v e s t i g a t i o n s .  

a v a i l a b l e  f i l m  i s  used f o r  t h e  con tamina t ion  p h o t o s .  

exper iment  i s  o p e r a t e d  on t h e  sun  s i d e  of 4 o r b i t s .  It i s  

des i r ed  t h a t  t hese  o r b i t s  be  non-consecut ive  i f  p o s s l b l e ,  t o  

o b t a i n  a d i v e r s i t y  of env i ronmen ta l  c o n d i t i o n s .  

shou ld  be schedu led  i n  t h e  middle  or towards  t h e  end of t h e  

Approximately 75% - 80% of  t h e  

The 

The exper iment  
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m i s s i o n  t o  e l i m i n a t e  t h e  e f f e c t s  of e a r l y  s p a c e c r a f t  o u t g a s s i n g  

and a l s o  schedu led  when the  s o l a r  B a n g l e  i s  small ,  

The con tamina t ion  pho tos  are t a k e n  i n  sequences  o f  

abou t  f i v e  exposures  ( f r o m  1/240 s e c .  t o  1 / 1 0  s e e . )  a t  a 

p a r t i c u l a r  F/ s t o p ;  t h e  F/ s t o p  i s  t h e n  changed and a n o t h e r  

f i v e  exposures  t a k e n .  T h i s  p rocedure  i s  r e p e a t e d  a t  about  

s i x  F/ s t o p s .  During a n  exposure  sequence ,  t h e  R C S  t h r u s t e r s  

should  no t  b e  f i r e d ;  however i f  r e q u i r e d ,  c a r e  s h o u l d  b e  

t a k e n  s o  t h a t  t h e  eng ine  plume does no t  i n t e r c e p t  t h e  f i e l d  

of view of t h e  expe r imen t .  

The s p a c e c r a f t  o r  experiment  must move a n  amount 

e q u a l  t o  t h e  B a n g l e  t o  a c q u i r e  t h e  sun ,  and must ho ld  a t  

- + 1/2O. 
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TO27 Contaminat ion  Measurements 

The sample a r r ay  exposure  p o r t i o n  of expe r imen t  TO27 

has no p o i n t i n g  r e q u i r e m e n t s .  

I n  t h e  pho tomet r i c  p o r t i o n  of T 0 2 7 ,  

and camera mounted t o  a p l a t f o r m  a r e  ex tended  from t h e  

s c i e n t i f i c  a i r l o c k  on a boom t o  measure t h e  sky  b r i g h t n e s s  

due t o  contaminants  n e a r  t h e  o r b i t i n g  s p a c e c r a f t .  The p l a t -  

form on which t h e  photometer  and camera a re  mounted has two- 

a x i s  r o t a t i o n  which p e r m i t s  data t a k i n g  w i t h  o n l y  l i m i t e d  

c o n s t r a i n t s  on t h e  o r i e n t a t i o n  and p o i n t i n g  of t h e  O A .  The 

WACS a t t i t u d e  deadband of 2 1 / 2 O  i s  s u f f i c i e n t  s p a c e c r a f t  

p o i n t i n g  c o n t r o l .  The photometer  and camera p l a t f o r m  and 

boom must be sun  d i r e c t e d ;  data t a k i n g  wi thou t  s p a c e c r a f t  

maneuvering i s  p o s s i b l e  through p l a t f o r m  o r i e n t a t i o n  if t h e  

s o l a r  B a n g l e  i s  l e s s  t h a n  40". A s p a c e c r a f t  a t t i t u d e  r a t e  

of 0.02O/sec. o r  l ess  i s  needed t o  p r e v e n t  smear ing  of t h e  

photographs  d u r i n g  t h e  l o n g e s t  exposure  times ( 1 0 0  s e c o n d s ) .  

The pho tomet r i c  p o r t i o n  of TO27 r e q u i r e s  four d a y l i g h t  

r e v o l u t i o n s .  

a P h o t o m e t e r  

The experiment  r e q u i r e s  only  t h e  1/2O deadband h o l d  

d u r i n g  t h e  p o r t i o n  of t h e  m i s s i o n  w i t h  6 < 40'. 


